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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3aceaHuu Kapeapsl BBIYHCIUTENBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuy Kapeapbl BBIYUCIUTENHHON TEXHUKH U TPOTPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kageapbl BbIUHCIUTENLHON TEXHUKH U TIPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii 0O.C. EOI‘YHOBa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roIy Ha 3acelaHuu KaQeapbl BBIYUCIUTENLHON TEXHUKH U IIPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yu4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl BBIYHCIUTEIBHON TEXHUKH U TIPOTPAMMHUPOBAHUS

[Iporokom ot 20 . Ne

3aB. kadenpoii O.C. JlorynoBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMmu ocBOeHUSA AMCUMIUIMHBI (MOAyns) «MopaenupoBaHue» SBISETCS H3y4YCHHE
MIPUHIIMIIOB TOCTPOCHUS MOJIEIIeH 10 (opMaTM3aIiK ¥ AITOPUTMH3AINH TPOIECCOB 00padOTKH
uH(pOopMalny, a TaKKe PU3NIECKUX, SKOHOMHUUECKUX U IPYTHX MPOIIECCOB.

JIns nocTrkeHus: NOCTaBIEHHOW e B Kypce «MoaenupoBaHrey pelarTcs 3a1a4u:

1) wu3ydYeHHe TEOPUHM MAaTEMAaTHYECKOrO MOJCIMPOBAHKs, BUIOB MaTEMAaTHUECKHX
MOJEJEH, MaTEMAaTHYECKUX METOAOB MOJCIUPOBAHUSA;, IUIAHUPOBAHUE HMMHUTALHOHHBIX
3KCHEPUMEHTOB C MOJEISIMU;

2) “3y4eHHue METOIOB MOCTPOCHUS MOJIENICH U MPOBEPKH UX aJICKBATHOCTH;

3) peanu3aiuo aIrOPUTMOB IO TMOCTPOCHHIO CTATUCTHYECKUX MOJIENICH Ha OCHOBaHHU
AKCIEPUMEHTAIbHBIX JAHHBIX;

4) npuMEeHEHHe MOJeNeH M METOAOB JUIsl aHajlu3a, pacyeToB, ONTHMH3AIUH
JIETEPMUHUPOBAHHBIX U CIIyYalHBIX SBJICHUI U IIPOLIECCOB.

2 MecTo ITMCHHMIJIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuiuinHa MojenupoBaHue BXOJUT B 00s3aTeNbHYIO YacThb Y4eOHOIo IUIaHa
00pa30BaTebHOI IPOrpPaMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

CucreMHbIi aHAIIN3

[IporpammupoBanue

YucneHHble METOBI

[IpukiiagHas maTemaTuka

3HaHus (YMEHHUs, BIaJIeHHs ), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

[IpoexTHas KesTENBHOCTD

[Tpou3sBoacTBEHHAS - HAyYHO-UCCIIeI0BaTeIbCcKast paboTa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbraTte ocBoeHus AMCUMILIMHBI (Monyis) «MojenupoBaHuey o0ydaromuics
JIOJDKEH 0071a/1aTh CIIEAYIOUIMMU KOMITeTEeHLIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 CnocoOeH NpUMEHSTh €CTECTBEHHOHAyYHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTEMaTUYECKOTO aHalu3a W MOJCIUPOBAHUSA, TEOPETUYECKOTO M HKCIEPUMEHTaIbHOTO
UCCIIEI0BaHMsl B TPO(ECCUOHAILHOU J1eITEIbHOCTH;

OIIK-1.1 Pemraer cranmapTHele nOpogecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
€CTEeCTBEHHOHAyYHBIX M OOIIEMH)KEHEPHbIX  3HaHWM,  METOJIOB
MaTeMaTHYECKOIr0 aHAJIN3a U MOJIETIMPOBAHUS

OIIK-1.2 Pemaer mpodeccrmoHanbHble  33a7aud ¢ IPUMEHEHHEM  METOJIOB
TEOPETUUECKOT0 M IKCIIEPUMEHTAIbHOIO UCCIIE0BAHUS




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 6,4 akaj. 4acos:
— aynuTopHas — 6 akaJi. 4acos;

— BHeaynutopHas — 0,4 akaJl. 4acoB;

— caMocTosTeNbHas pabota — 97,7 aka. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHast s
KOHTaKTHas paboTa E 3 dopma TeKyIIEro
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 2 (B axaj. uacax) = A . p Kon
> 3 © | camocrosTenpHOW | ycneBaeMoCTH U
JUCIMILIAHB & g . | xommerenuun
g £ padoThI MIPOMEKYTOUHOH
nab. | mpakrt. | 3 &
Tlex. Z'g arTecTalyu
3aH. 3aH. | O &
1. Teopus Moenen u
MO/JICTUPOBAHUS, OCOOCHHOCTH
MaTeMaTHYECKUX u
HH(POPMAITOHHBIX MOJIENEMN.
TIpumepnt JIOTUCTUYECKHUX,
CTOXAaCTHYECKHX i
MMHTAIAOHHEIX MOJIEIIEH.
1. ITouck
JIOTIOJTHUTEIILHOM
uH-popMaIu 1o
3aJJaHHOM TeMe.
1.1 PasBuTue TOHATHS 2.
. OIIK-1.1,
MOJCIIH. Crioco0b1 0,5 10 | CamocrositensHoe | Y CTHBIH onpoc OTIK-1.2
BOIIIOILIEHNS MOJIENEN. U3ydeHHe y4eOHOM '
JIUTEPATypPHI.
3. Pabora ¢
3JIEKTPOHHBIMU
OMOIMOTEKAMH.
1. Pabora ¢
1.2 CoorserctBue Mmexuay| 4 AJIEKTPOHHBIMHU
MOJICNIBI0 M OPUTHHAJIOM, OubIMoTEeKaMH.
. OIIK-1.1,
CXOACTBO W  pa3inyue. 0,5 12,95 2. VYerHBIM ompoc OIK-1.2
TTonsrue aJleKBaTHOCTH CaMoCTOATETBLHOE '
MOJIETIH. u3yueHue y4eOHOH
JIUTEPATYPHI.
1. Pabora ¢
1.3 OcobeHHOCTH
3JIEKTPOHHBIMU
MaTeMaTHIECKHX 31
OMOIMOTEKAMU.
UH()OPMAIIOHHBIX 05 91 5 Y eTHBIH OIDOC OIIK-1.1,
MOJEIEH. Hx ' ' ) P OIIK-1.2
CaMoCTOATETBLHOE
BO3MOYKHOCTH u s
u3yueHHue y4eOHOH
OTpaHUYCHHUS.
JIUTEPATYPHI.




1. Pabora ¢

1.4 DTarbl
AJIEKTPOHHBIMHU
MaTeMaTHIECKOTrO
OMOIHOTEKAMU.
MOJIETTUPOBaHMUS. o OIIK-1.1,
0,5 8 2. YcTHBIi onpoc
Onepanuu HaJl OIIK-1.2
CaMoCTOsATENBHOE
MaTeMaTHYeCKUMHU o
u3yucHHe y4eOHOM
MOJEISIMH.
JIATEPaTypPhIL.
1. ITogroroBka K
BBITTOJTHEHHIO
1.5 Ilpumepsl Mozeneit IL.p.Ne2.
IS OIHUCAHUS 2. ITouck
TEXHOJIOTMYECKUX JIOTIOJIHUTEIBHOMI
. OIIK-1.1,
MPOIIECCOB. OreHka 10 | uHpOpMAaIHH MO YcTHbIi onpoc OTIK-1.2
MPUTOJIHOCTH  CO3JAHHOMN 3a/IaHHOM TEME. '
MOJENIH, €€ afamnTarus Hu 3.
OLICHKA YCTOHYMBOCTH. CaMocCTOsATENBHOE
M3y4eHne yueOHon
JIATEPaTyphIL.
1.6 TIlpumepsr Mojenei 1. [ToaroroBka k
JUIS OIMCaHUs BBITIOJIHEHHUIO
OHOJIOTHYECKHAX .p.Ne3.
. OIIK-1.1,
MIPOIIECCOB. OrneHka 10 2. YcTHBIi onpoc OTIK-1.2
MPUTOTHOCTA  CO3/IaHHOM CamocTosITEILHOE ’
MOJEIN, €€ ajJanTanus H U3ydeHne yaeOHOH
OIIEHKa YCTOHYHUBOCTH. JIUTEPATYPHI.
1. ITogroroBka kK
1.7 Ananmms A
. BEITIOJIHEHHUIO
MOJICTTUPYEMOH  CHCTEMBI. o Nel
MNudpopmannoHHbie Lo . OIlK-1.1,
9 2. VYcTHbIi onpoc
MOJICNId  JUIS  OIHUCAHUs OIIK-1.2
CaMoCTOATEIEHOE
SKOHOMHYECKHUX o
U3ydeHHe y4eOHOM
MPOIIECCOB.
JIUTEPATyPhI
1. Pa6ora ¢
DIEKTPOHHBIMHU
1.8 [Toctpoenue, p
OMOIMOTEKAMU.
0COOEHHOCTH TPUMEHEHHS . OIIK-1.1,
13 2. VYcrTHbIit ompoc.
u COCTaBJICHUS OIIK-1.2
. CaMoCTOATEIEHOE
JIOTHCTHYECKHX, MOJIEIIEH. o
U3ydeHHe y4eOHOM
JIUTEPATypPHIL.
1. Pabora ¢
DIEKTPOHHBIMHU
1.9 TIpumepbt P
OMOIHOTEKAMU.
JIOTUCTUYECKUX, " OIIK-1.1,
15,65 2. VYcTHbIi onpoc
CTOXACTHYECKUX u OIIK-1.2
. CaMOoCTOSITEIbHOE
HUMHTAIMOHHBIX MOJICICH. o
U3ydeHHe ydeOHOM
JIUTEPATypPHI.
Wroro no pazaeny 2 97,7
Hroro 3a cemectp 2 97,7 320
HToro nmo gucLMIIINHE 2 97,7 3a4eT C OLIEHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguuuoHHble 00pa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIE HA OPraHU3ALINIO
00pa30BaTeIbHOTO IMIPOLECCA U IPEANOJAraloulyl0 MpsMYyI0 TPAHCIALMIO 3HAHUM OT
MIPEno1aBaTesis K CTyAEHTY.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

NndopmannonHas Jekuuss —  [OCIEIOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JUCHUTUTMHAPHON JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

[IpakTuueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEIIOKEHHOMY AJITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OyudeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpasi MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAaHUS aKTUBHOW MI03HABATEIbHON AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHUI C UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUYEHHUS:

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pElIeHHE KOMILIEKCHOW y4eOHO-TI03HaBaTeNbHOW 3a1aud, TpeOyromeid oT
CTyJEHTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3allusg 00pa3oBaTENIbHOIO IMpoliecca, KOTopas
IIPEA-TI0JIaraeT aKTUBHOE U HEIMHEHMHOE B3aMMOJCHCTBHE BCEX YYAaCTHUKOB, OCTH)KCHHE Ha
3TOM OCHOBE JTMYHOCTHO-3HAYMMOTO 1711 HUX 00pa30oBaTeNbHOTO pe3yabTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3aIJIaHUPOBAHHBIMU OLIMOKaMHu), nekuus-oecena, JEKLHUSI-TUCKYCCHUS,
JEKIHSA-TIPECC-KOHPEPEHITHS.

CeMuHap-IuCKycCcHsl — KOJUIEKTUBHOE OOCYKIEHHE BOIPOCOB, MPOOJIEMBI, BHISBICHHE
MHEHUH B TPYIIIIE 10 TEME Hay4YHOT'O UCCIIEI0OBAHUS CTY/IEHTOB.

4.  HWubopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ OOpa3oBaTeiIbHbIE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPOllecca, OCHOBAHHAs HA MPUMEHEHUU NMPOTPaMMHBIX Cpell U
TEXHUYECKUX CPENICTB pabOThl ¢ MH(OpMAIUEH MO TeME HAayYHO-HCCIIEI0BATEIbCKON paboThI
CTYZICHTOB.

@®opMmbl y4eOHBIX 3aHATHH C HCIOJIb30BaHHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM:

Jlexums-Bu3yanu3anus — U3JI0)KEHHE COIEP/KAaHMUS CONPOBOXKIACTCS IPE3CHTALMEN H
BHUJCOMATEpHANIOB MO KypcaM «Marematuueckoe MonenupoBanue» u «KommbroTepHoe
MOJICIINPOBAHUEY.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasieno B mpuioxxkenuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHOo-MeTOAMYecKOe H HH(POPMALIMOHHOE 0O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Kamrraea, C. B. Marematuueckoe MojenupoBanue . yuebnoe mocoodme / C. B.
KamraeBa. — Ilepmp @ [II'ATY, 2020. — 112 c. — ISBN 978-5-94279-487-3. — Tekcr :
anekTpoHHbi /[ JlaHb . JJeKTPOHHO-OMOJmoTeyHas  cumctema. —  URL:
https://e.lanbook.com/book/156708 (nata obpamienus: 25.04.2023).

2. MonenupoBanue cucteM: [Toaxomapt 1 MeTobl: yueOHOe mocobue / B.H.



Bonkoga, I'.B. 'openosa, B.H. Koznos u ap. ; MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit
Oenepannn, Cankt-IlerepOyprckuii rocyapcTBEHHBIN MOTUTEXHUYECKUH yHUBepcHTeT. - CII0 :
WznatenbcrBo [lonurexuudeckoro yausepcuteta, 2013. - 568 c. [Dnexrponnsiii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=362986.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Sluukos, .M. BBenenue B MaremaTH4eckoe MoierpoBanue: yued. mocodue [Tekcr].
/.M. SluuxoB. Marautoropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. [.1. Hocosa, 2012.
84 c.

2. Sluukos M.M., Bapenxuii M.B. Matlab mis ctyaeHTOB HHKEHEPHBIX CHENHUATbHOCTEM.
OcHoBbL: YuebHoe mocobue. M3a-Bo Marnurtoropck. roc. texs. yH-ta um [.M. Hocosa,
MarnuToropck, 2017. 135 c.

3. SluukoB U.M., 3apeukuit M.B. Matlab ans cTyneHToB HH)KEHEPHBIX CHICHUAIBLHOCTEH.
I'paduka. Marepniomsiusa. Henunelinbie ypaBHeHUs: YueOHOe mocodue. M3a-Bo MarHuToropcek.
roc. TexH. yH-Ta uM [.1. HocoBa, MarauTtoropck, 2018. 156 c.

B) MeToanyeckue yKazaHus:

1. SuukoB W.M. KommploTepHOE MOAETMPOBAHHME: METOAWYECKUE YyKa3aHUS IS
caMocCTosTeNIbHOW paboThl cTyaenToB crenuansHoctd 230105, nanpaBnenus 230100 Becex dopm
oOyudenus. Marautoropck: M3a-Bo Marauroropcek. rocy. Texs. yu-ta, 2012. 20 c.

2. SlunkoB WM., Unpuaa E.A. KommploTepHOE MOIEIMPOBAHUE @ METOJUYECKUE
yKa3aHus K JabopaTopHbIM paboTaMm mo auciuiuimHe «KommbroTepHOEe MOAETMPOBAHHE» IS
crynentoB  Hampaenenus 230100.62 «udpopmatnka W  BBYHCIUTENbHAS  TEXHUKaA».
Marnuroropck: U3n-Bo Marauroropcek. roc. Texs. yu-ta um. [.J1. Hocoga, 2014. 16 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneyenune

Haumenosanue I10 Ne norosopa Cpoxk neicTBuS TULIECH3UU

MathCAD v.15
Education J-1662-13 ot 22.11.2013 OeccpouHo
University Edition

MathWorks
MathLab v.2014  [K-89-14 ot 08.12.2014 0eccpodHo
Classroom License

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

ITouckosas cucrema Akagemust Google (Google Scholar) JURL: https://scholar.google.ru/

HannonaneHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:

cucreMa — Poccniickuii ”HAEKC HAy4YHOTO IUTUPOBAHUS h RT . :
ttps://elibrary.ru/project_risc.as

(PUHL) p y.ru/project_ p

9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/IquKOC obecrneucHue JUCHUIIIIMHBI BKJIIFOUACT:



1. Jlexunonnass aynuropus MynbTUMEIUNHbBIE CpPEACTBA XPAHEHHUA, IEpeAauud MU
npecTaBiIeHns HHQOpMaIu

2. Kommbrorepuslil kiacc. [lepconanbHble KOMIBIOTEPHI ¢ BUPTYaTbHON MAIIHHOMN JUIS
ycraHoBkH cepBepHoro IIO, Beixomom B MHTEpHET M € JOCTYIOM B JJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3. AyauTOpHUH [UI CAMOCTOSITENIbHON pabOThl: KOMIBIOTEPHBIE KJIACChl; YNTAIbHBIE 3AJIbI
oubmorekn. Bee kmaccet YUT u ACY ¢ mepcoHaqbHBIMH KOMIIBIOTEPAMH, BBIXOZOM B
WHTepHeT M € JIOCTyIOM B 3JIEKTPOHHYIO HH()OPMaIMOHHO-00pa30BaTEeIbHYIO Cpeay
YHUBEPCUTETA.

4. AynuTopuii Ui TPYNIOBBIX M MHIUBUIYAJIbHBIX KOHCYJIbTALUHN, TEKYILIErO0 KOHTPOJIS
U [IPOMEKYTOUHOM arrectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. [Ilomemenus ans CcaMOCTOSTENbHOM pPabOTBl  OOY4YaIOUIMXCS, OCHAILICHHBIE
KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHHs K ceTu «MHTepHeT» M Hanuuuem
JIOCTyIla B 3JIEKTPOHHYI HH(GOpPMallMOHHO-00pa3oBaTelbHy0 cpely opraHuzanuu. Kiacce
YUT u ACY.

6. Ilomemenust a1 XpaHeHUs W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
obopynoBanus. LleHTp nHDOPMAITMOHHBIX TEXHOJIOTHIA — ayi. 372.

pniaoxenne 1

Y4eOHO-MeTOAMYECKOE O0eceueHre CAMOCTOATEeIbHOI padoThI
00yJaomuxcs

B Teuenue cemecTpa Kaxkablil CTyICHT BBINOJIHAET JaOOpaTOpHbIE pabOTHI.

[Ipu BBHIMOTHEHMH KaKAOH 1a0OpaTOpPHOM pPabOTHI CTYIEHT CaMOCTOSITENILHO JIElaeT
3aJlaHKe U 110 TeMe Ja00opaTOPHOM paboThI 3aILUIIAET TEOPHUIO B BU/IE€ KOJUIOKBUYMA.

CaMocTosiTenbHasi MOATOTOBKA K KOJUIOKBUYMY IPOUCXOJUT B Ipoliecce MOATOTOBKHU
OTBETOB Ha TEOPETUYECKUE BOIIPOCHI 110 KAXKIOU TeME IIPU U3YYEHHUH Kypca.

IIpumepnuvie ayoumopnbvie KoN10KGUYMbl

Konnoxeuym Ne 1. Ananus mooenupyemoti cucmemol. Ungpopmayuonnvie mooenu 0nist onucanus
IKOHOMUYECKUX NPOYECCOB.

1. Meronbl MOCTPOEHUS MOJIEIM MHOTOOTpAcIeBONH SKOHOMUKH JIeOHTheBA.

2. OmnmcaHre MOJICTH B3aUMOJICHCTBUS B CUCTEME PECYPC-TIOTPEOUTET.

3. DKOJOro-3KOHOMHYECKast MOJIENb C YIETOM JeMOrpaduuecKuX MpOLECCOB.

4. Mopaenb cTapeHust TPOU3BOJACTBEHHBIX MOIITHOCTEH.

5. [lpuHuumel, Jexaiire B OCHOBE MOJIeNy B3auMoieiicTeus Jlandyecrepa.

Konnoxeuym Ne 2. [Ipumepsr mooeneti 015 onucanus mexHoi02uieckux npoyeccos. Jucienmuwiil
9KCnepuMeHm.

1. Ompenenute, ¢ KaKUM YTJIOM CEKTOp TpeOyeTcs BbIpe3aTh U3 KPYIJIOro JUcTa

MKECTH JIJIS TIOJTyYEHHSI TO’KapHOTO BeJlpa KOHMUECKOW (POPMBI C MAaKCUMAJIbHBIM
00BEeMOM.

YucneHHble METOABI TS aPOKCUMALIUU, UHTEPIIOJSAIMH U SKCTPANoIAuuil pyHKIUA.
UucneHHoe MHTETPUPOBAHHUE.

Yucnennsie metoasl pemenus OY: cxema Ditnepa.

Uucnennbie MeToabl cucteM pemenus O/[Y: cxema Pynre-KyTThl.

arwN

Konnoxeuym Ne 3. [Ipumepol mooeneti 051 onucanusi Ouonocuseckux npoyeccos. Qyenka
APUSOOHOCU CO30AHHOU MOOENU, ee A0anmayus U OYeHKa yCmouiugocmu.



1. CospaiiTe MHTEPAKTUBHYIO THHAMHYECKYIO MOJICTh MEXBUIOBOM
KOHKYPEHIIUU JBYX BHJIOB OaKTEpUH.
2. CosznaiiTe MHTePaKTUBHYIO TMHAMHYECKYIO MOJIeNIb OMOJIOTHYECKOW CHCTEMBbI
«XHUIHUK-KEPTBAY.
3. Iloctpoenue mozenei nemMorpaduaeckoro mporecca.
4. Mogens ri100anbHON KIUMAaTUYECKON N3MEHUYHUBOCTH.
5. Pemenue 3a1aun 0 KOHKYpEHIIMK BUAOB C MPUMEHEHHEM MPOTPAMMHON CPEIbl

MATLAB

Konnoxeuym Ne 4. [locmpoenue, 0cobeHHOCMU NPUMEHEHUS U COCMABTIEHUS IOSUCUYECKUX
Mooenell.

1. IlpumeHeHME TMHEHHOIO IPOrPaMMUPOBAHUS B MAaTEMaTHUECKUX MOJENSIX
ONTUMAJILHOTO MIaHUPOBaHUs. CUMIUIEKCHBIN METO/.
DKOHOMHMKO-MATEeMaTHYECKUE MOJIENH, CBOJAMMBIE K TPAHCIIOPTHOM 3a/1aue.
JluHamuueckoe mporpaMMHUpPOBaHUE U €T0 IPUMEHEHHE.
MonenupoBaHue NpoIECCOB MACCOBOTO OOCITYKMUBAaHUS B IKOHOMUYECKUX CUCTEMAX.
DNeMEeHTBI TEOPHH MaccOBOro obcmyknBanusa. OcHoBHbIe oHATHA. Kinaccudukarms
CUCTEM MaccoBOro oociyxuBanus. [TorsitTie MapKOBCKOTO CIIydalfHOTO IpoIiecca.

agblrwn

Konnokeuym Ne 5. Cmoxacmuueckue u uMumayuoHHvle MOOeIU.
1. Ompenenenue muomaau purypsl Merogom MonTe-Kapio
2. Hanmmute mporpamMmy, reHEPHPYONIYIO CIIy9aifHOE YHCIIO TI0 3aKOHY
HOPMAJILHOT'O PaCIpeIeNICHHsI ITIOTHOCTH BEPOSTHOCTH.
3. Metonom MonTe-Kapio onpeaenute miomanb, 3aKII0YEHHYI0 MEXTY
rpaduxoM QYHKIMU U OKPY>KHOCTBIO C LIEHTPOM B Touke (3; 3) u paguycom
R=3.
4. VIMuTanMoOHHOE pelleHue 3ajjay MUHUMU3allUuH 3aTpar.
HMuTanimoHHOE MOJIEIIMPOBAHIE MTPOU3BOICTBEHHBIX MIPOIIECCOB

o



Ipuio:xkenne 2

OIIeHO‘leIe cpeacrea AJsl MPOBEACHUS HpOMe)l(yTO‘IHOﬁ aTrecranmumn

a) [lnanupyembie pe3yJbTaTbl 00yUYeHUsI
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OIIK-1: Cnnoco0eH NpUMEHSTh €CTeCTBEHHOHAYYHbIE U 00IIeMHKeHePHbIe 3HAHUSA, METO/IbI
MATeMaTHYeCKOI0 aHAJIN3a U MO/IeJINPOBAHUS, TEOPEeTHYECKOI0 U IKCIIePUMEHTAIBLHOT0
ucc/ie0BaHus B NPogecCHOHATBHOM 1eATeJLHOCTH;

OIIK-1.1:

Pemaer
CTaHJapTHbHIC
npodeccruoHalb
HBIC 3371241 C
MIPUMEHEHUEM
€CTECTBEHHOHAY
YHBIX U
00IIenHKEHEePH
bIX 3HAHUM,
METO/IOB
MaTeMaTUYECKOT
0 aHaJIu3a u
MOJICIIUPOBAHUS

OIIK-1.2:

Pemraer
npodeccruoHab
HBIC 33JIa4H C
MPUMEHEHUEM
METOJIOB
TEOPETUIECKOTO
u
IKCIIEPUMEHTAITH
HOTO
WCCIIC/IOBAHHS

Hepeqeﬂb TECOPETUICCKUX BOIIPOCOB K 3a4€TY:

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

BceoOuHocTh MojenupoBaHuUs, TEOpPUs  [O3HAHUSA,
uepapxus Mojiesiel, IpuMepsbl.
[IpuBenure MIPUMEPBI NMO3HABATEJIbHbIX u

NParMaTH4ecKUX MOJEIEH.

MoOXeT JIi OAMH U TOT XKe 0OBEKT SBISATHCS OAHOBPEMEHHO
[I03HABATEJIbHOW U IIparMaTuyeckor Moaenpto? [lpumepsr.
[IpuBenuTre HECKOJBKO NPUMEPOB AMHAMHUYECKMX U
cTaTH4YecKHuX Mojeneil. MoXXeT T OJIUH U TOT &Ke OOBEKT
SIBJIATHCA JUHAMHYECKON U CTaTUYECKON MOJIENbIO?
AOCTpaKkTHbIe MOJIENHM, WX CBOMCTBA U OCOOEHHOCTH.
[IpuBeauTe cBOM NMpUMEPHI MOJEIIEH.

[IpsiMoe M KOCBEHHOE MOJJ00Me MaTepHUatbHBIX MOJEIEH.
[Ipumepbl. OcoOEHHOCTH MPUMEHEHUSI U UCIIOJIb30BaHUS.
VYcnoBHoe mopobue MaTepuanbHbIX Mojenei. CBs3b ¢
abcTpakTHBIMU MojensiMu. [loHATHE CUTHANIOB U KOJIOB C
TOUYKH 3PEHUS MOJIEIEH.

[Touemy oTinyaercs MoJeIb U AEUCTBUTEIBHOCTh. B uem
OCHOBHBIE pa3inuus’?

KoHne4yHoCTh, YIPOIIEHHOCTD, TPUOIUKEHHOCTh MOJEIIEH.
ANIEKBaTHOCTb, HCTUHHOCTD U JIO)KHOCTh MOJIENIEH.
OcHoBHbIE CXOJCTBA MEXIY MOJIEIIBIO u
JNEHUCTBUTENBHOCTBIO. [IprMepsl  YCIIOBHO  MCTHHHBIX
MOJIeIEMN.

Junnamuka monenen. X poxaeHue, pa3BUTUE U CMEPTH.
[TosICHUTB OT Yero 3TO 3aBUCHT.

[IpuBenure TpeOOBaHUS K MPOLIECCY MOACTUPOBAHUS IS
uccienoBarens u Kiaccu@ukanus Moeen.

Yem aHaJIOroBast MOJIEb OTIINYAETCS oT
MaTteMaTudecko wmonenu? IIpowsmrocTpupoBarh CBOM
JIOBOJIbI TPUMEpPaMHU.

UeM anasoroBasi MOJENb OTIMYACTCS OT (PU3HUYECKOM
Mozenu? IIpormmocTpupoBaTh CBOM 10BOJIbI IPUMEPAMH.
HazoBute u3BecTHble MpUMEpPbl MOJEIUPOBAHUS C LENbIO
uccrnenoBanus. Kak B 3THX YCIOBUSX OO€CIeYHBAETCS
IKOHOMMYHOCTH U TPAXAYKTUBHOCTH?

MOHO 71 paccCMaTpUBATh CTYACHYECKYIO TaOOpaTOPHYIO
paboty kak mozaenb? Ecnu Her, To mouemy? Ecnum na, uro
sBJIAE€TCS OpUrnHajgomM? Kakue pe3ynbTarhl, NOJTyYEHHbIE
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18.

19.

20.

21.

22.

23.

24,

25.
26.

217.

28.

29.

30.

31.

32.

33.

34.

Ha MOJIEJIM MOKHO PaclpOCTPaHUTh HA OPUTHHAJ, a KaK1e
HeT?

B OoNbIIMHCTBE TEXHOJIOTHYECKHX pACUYeTOB CBOMCTB
ra3oB Mbl UCXOJIUM W3 MOJEIN UACAIHOIO ra3a, 3Hasi, 4To
peanbHbIe ra3bl MOXKHO OMHUCaTh 0OJee COBEPILICHHBIMHU
MOJEJISIMHU, HAIPUMEP MOJEINb peaabHOro rasa Ban - nep —
Baanbsca. O0bsicHUTE TIOUEMY, U B KAKUX CIIydasX 3TOTO
nenath OyJeT Heb3s?

[Touemy HEKOTOPBIX moaen MBI Ha3bIBa€M
nparmaTukamu? PaccMoTpeTs noBeeHUE 3TUX JIOAEH C
TOYKH 3PEHUS TEOPUH MOJCITUPOBAHMUSL.

Kakas u3 mareMaTHyecKUX MOJENEl MarepuaibHOTO
o0beKTa OyneT coiepxarb OOJbIIe MapamMeTpoB: rpydast
MOJIETIb OYEHb CII0)KHOTO OOBEKTa WM OUYeHb TOYHAS
MO/IEJIb CPABHUTEIILHO IIPOCTOTO 00BEKTA U MoYeMy?
OOblyHBIE aCTPOHOMHUYECKHE SIBICHUS MOTYT OBITh
MpeACKa3aHbl 3apaHee (3a MHOTO JIET /10 UX HACTYIUJICHU),
a TOYHOE MpelIcKa3aHWe IMOroJpl Ha  3aBTpa,
3aTPYAHUTEIIBHO M BO MHOTHX CIIy4asiX SIBJISIETCS OYCHBb
rpyObIM, Touemy?

[IpuBenure CcBOM TpUMEPHl JA€TEPMHUHMPOBAHHBIX,
CTOXACTHYECKMX U CMEIIAHHBIX MAaTeMaTH4YECKUX
MOJIENIEN U3 TOTO, YTO BBl Y3HAIH B By3e.

Crenuduyeckre 0COOEHHOCTH MaTEMaTHYECKUX MOJIEICH.
[loHsATHE MaTeMaTUYECKOTO AJITOPUTMA.

DTanbl MaTeMaTHYEeCKOTO MOJCIUpPOBaHUsA. PaccMOTpeTh
MIPUMEP C peaan3alneil OCHOBHBIX 3TaIOB.

OcHOBHBIE OTlepaIuy HaJ MAaTEMaTHYECKUMU MOJIEIISIMHU.
[ToueMy Mojenb Ha3bIBAIOT CHUCTEMHBIM OTOOpPaKEHUEM
opuruHasna?

B yem nposiBASIIOTCSA TPYAHOCTH MOIETMPOBAHUS CIIOKHBIX
cucrem? BpemenHast acuMMeTpusl.

[Touemy oTiMuaeTcs MOJENb U JAEUCTBUTENBHOCTh. B yem
OCHOBHBIE pa3Inyus’?

KoHeyHOCTh, yIpomeHHOCTh, MPUOIMKEHHOCTh MOEIIEH.
KomnberorepHbie Mmoaenu.

AJIEKBaTHOCTb, HCTUHHOCTb U JIOKHOCTh MOJIEJIEH.
OcHoOBHBIE CXOJICTBA MEXTY MOJICITBIO u
JNENUCTBUTENBHOCTRIO0.  [IpuMepsl  yCIOBHO  HMCTHHHBIX
MOJIeIEMN.

Junnamuka monenen. X poxzaeHue, pa3BUTUE U CMEPTH.
[TosICHUTB OT Yero 3TO 3aBUCHT.

OO6cyauTh pa3nuyusi B MOJIENH, CBSI3aHHOM C  JIOMIAIBIO C
TIO3HIINH KPECThSIHUHA, )KOKEsl, KaBaJIepUCTa, CKYJIbITOPA,
KOHEBO/Ia, ToBapa. 3amada oOCYKIEHUS — MIUTFOCTPAIUS
LIEJIEBOTO XapaKTEPa MOJEIIEH.

PaccmoTtpuTe Bamie 100MMOE CTUXOTBOPEHUE WA TIECHIO
KaK MOJEIb JEUCTBUTEILHOCTH. UTO B 3TOH MOIEIH
HCTHUHHO, a YTO JIOKHO?
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35. O6cyauTh peasibHble U a0CTPAKTHBIE ACTIEKTHI JOPOKHBIX
3HaKOB M KapThl MECTHOCTH, T.€. MOJENICH YCIOBHOTO
noo0ous.

36. Ecim  ycioBHOe momo0Me  MOJened  ompeaensercs
COTJIAIIEHWEM, TO 4YeM OrpaHuueHa cBoOoja BbIOOpa
MOJICJICH YCIIOBHOTO 1O 100UsI?

37. DkcrpaceHe, jAenas MAcchl PyKamH, CHUMaeT Oo0ib Y
MaIeHTa U OOBSICHSAS ITO B3aUMOJCHCTBHEM CBOETO U
ManueHTa onomnoJs. O6cynute COOTHOIIICHUE
aJICKBAaTHOCTH, JIOKHOCTH W HMCTUHHOCTH  MOJICIH,
MIPEIIOKEHHON SKCTPACECHCOM.

38. AJIXMMHUKHU YTBEpKJIaJId, YTO MIEPBOOCHOBA BCEX BEUICH B
MPHUPOJIE — BOJIA, OTOHB U 30JI0TO. B CBOMX Tpyaax oHU IpH
3TOM CHIENajdl HEMaJO OTKPBITHH, HANPUMEDP, BBIICIUIN
PTYTh M HAYYWIHCh TMONy4aTh P JAPYTHX TIOJE3HBIX
BEIIECTB, KOTOPBIMH JIFOJIM TMOJIb3YIOTCS JIO CHX TIOP.
[louemy mpu JOXKHOCTH TMPEINOCHUIOK UM YAAJIOCh
MOJTYYHTh MOJIE3HBIC OTKPBITHS?

39. ®paniy3ckuii €CTECTBOUCIIBITATEND C.Kapno
paccMaTpuBal MPOIECChl, MPOUCXOIANINE B MAllIUHE, KaK
C)KaTHe, pacIIUPEHUE U TEYCHUE «TEIUIOBOU >KUAKOCTH.
TemnoBele IPOLIECCHI OH CBSI3bIBAJI c
THJIPOMEXaHUYECKUMH TEUECHUSIMH C YYaCTHEM TEIUIOPO/a.
[Touemy OH cMOT €cO3AaTh TEHHATIBHYIO TEOPHIO TETIJIOBBIX
MIPOIIECCOB, KOTOpasi  JIEKUT B OCHOBE COBPEMEHHOMN
TEPMOJUHAMUKHN ?

Ilpumepnsvie npakmuyeckue 3a0anus

1. Kakast MOZ€JIb UCIIONIB3YETCS ISl PELIEHMSI CIEAYIOLIEH
3aJ1a4yM: 3aBOJI IPOU3BOIUT TPH BUAA MPOLYKIIMH, KaXKIABINA U3
KOTOPBIX TPeOYeT 3aTpaT BpeMeHU Ha 00pabOTKy Ha
TOKapHOM, ()pe3epHOM U CBEpIMIbLHOM cTaHKax. KonnuecTBo
MAaIIMHHOIO BPEMEHHM JUIsl KaKJI0TO U3 CTAHKOB OTPaHUYEHO.
ITycts cl, ¢2,c3 — mpubbLIL OT peanu3aluu eTUHUTIBI
COOTBETCTBYIOLIETO BUAa MPoayKLuu. Tpebyercs onpeaenuTs,
KaKo€ KOJMYECTBO KakJI0T0 BUAA MPOTYKIIMH HEOOXOAUMO
IIPOU3BOJIUTH B TEUEHUE 3aJaHHOTO MHTEpPBala BpEMEHH,
YTOOBI MOJYUYUTh MAKCUMAIbHYIO TPUOBLIb.

a. JInneliHoe MporpaMMHUpOBaHue

b. HenuneitHoe mporpaMMupoBaHue

c. KBagpatnunoe nporpamMmmupoBaHue

d. luckpeTHoe nmporpaMMHpOBaHUE

e. /lunammnueckoe nporpaMMUpOBaHUE

2. 3ajauM NPUHATHS PEIIEHNUs, I/1€ KPUTEpUH ONTUMAIbHOCTH
1 OTPAaHUUYEHUS HE 3aBUCAT OT BPEMEHH, Ha3bIBAIOT:

a. [lunamMuaeckue

b. Cratuueckue

c. UrpoBeie

d. Heompenenéuunie
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2.KakoMy MeToly MaTeMaTHUECKOTO MPOrpaMMUPOBAHUS
COOTBETCTBYET IOCTaHOBKA 3aaaun: Haiitu F(x) = max (cTx)
npu ycnoBuu AX <B; X>0, X=(x1,...,xn) D, rae D -
HEKOTOpOE MHOXeCTBO R(n), KoTOpoe sBiseTCs] KOHEYHBIM
WJIM CYETHBIM

a. JIuneliHoe MporpaMMUpOBaHKE

b. Henuneitnoe nmporpaMMupoBaHue

c. KBagpaTuunoe nporpamMmmupoBaHue

d. luckpeTHoe MporpaMMHUpPOBaHUE

e. lmHaMu4eckoe mporpaMMHpPOBaHNE

3. CucreMa XxapakTepu3yeTcsi HUTMIUEM

a. KOMIIOHEHTOB M CBs3eM MEXly HUMHU

b. KomnoneHTOB, cBsA3€H MeXAy HUMH U LIEIH

(G YHKIIMOHUPOBAHUS

¢. KoMnoHeHToB, napamMeTpoB KOMIIOHEHTOB, CBA3EH,
CTPYKTYpBI, IeH (PYyHKIHOHUPOBAHUS, 3aKOHOB, TIPABHI U
ornepanuil pyHKIIMOHUPOBAHUS

4.Kakyro Mo/ieJIb MO>KHO MCHOJIb30BaTh JJIsl PEIICHUS 3a/1a4U B
CJIEyIOIlel TOCTAaHOBKE: HAallTH 3HAUEHUSI IEPEMEHHBIX
x1,...,Xxn , TOCTaBASAIOLIKE ONTUMYM 33JaHHOM JINHEUHON
(hOpMBbI TP BHIMOIHEHUN CUCTEMBI OTPAaHUYEHU,
MPEJCTABISAIOMINX TAKXKe JIMHEHHBIE (OPMBI

a. CUMIUIEKC-METO/T

b. Metox BeTBeil U rpaHuIl

C. Meron MHOXxUTENEH Jlarpanika

5. Kakoe u3 cnenyroomux yTBepKJIeHui o GopMyIHpOBKe
JIBOMCTBEHHBIX 33]1a4 SIBJISIETCS] HEBEPHBIM?
a. Ecniu psimast 3a1aua siBnisieTcs 3aadeid MaKCUMU3AIH, TO
JIBOMCTBEHHAA 3a/1a4ya OyeT 3afaueii MUHUMH3AIUN 1
Hao00poT;
b. 3HaKu HEPABEHCTB B OTPAHUUEHUSAX JIBOMCTBEHHOMN 3a/1a4uu
M3MEHSIOTCS Ha OOpaTHbIE;
c. JIBolicTBEHHas 3a7a4a K JIBOMCTBEHHOM SIBIISIETCS NIPSAMON;
d. Ecm nipsimast 3ay1aua ©MeeT pelieHre, To TBOMCTBEHHAs
3a/1auya MOXKET U HE UMETh PELICHUSI.

3adanusa na pewienus 3a0au u3 ooaacmu

Mo0enuposanus.

[TakeTamu PUKIIAQTHBIX TIPOTPAMM JIJISI BHITIOJTHEHUS
WH)XEHEPHBIX Y HAYYHBIX pacueTOB, OPUEHTUPOBAHHBIX
Ha paboTy ¢ MaccuBamu AaHHbIX — MATLAB u
Mathcad.

HaBbikamu peleHus IpOoCThIX NIPUKIAAHBIX 33134
CpeICcTBaMU MaTEMATUYECKOI0 U UIMUTALIMOHHOIO
MozenupoBanus. HaBelkamu IpOBeIEHNS] KOMIIBIOTEPHOTO




Kon
HHAUKATOpPa

WNHupukarop
JOCTHKECHHUS
KOMIIETCHIINH

OueHouHble CpeCTBA

OKCIICPUMCHTA.

1. Ilpunumas, 4YTO  IUIOTHOCTb  MOPCKOH  BOJIBI
3
yBEJIMYHMBaeTCA ¢ TIyOmHOW h , kM mo ciexyroeit

3aBUCUMOCTH:
__.0,004n 3

y=e , kKr/mM”. OnpenenuTs T1e HaXOIUTCs EHTP

TSKECTH.

2. V3BecTHa TaOIWYHASI 3aBHCHMOCTH TEIUIONIPOBOTHOCTH
BO3/1yXa OT TeMIIepaTyphl OT 275 10 500°K u IaBJICHUSI
or 0,1 mo 35 MIla. Paccumratp KOd(pPuIHEHT
TEIUIONPOBOAHOCTH ISl JIO0OM Temmeparypbl U
NABJIEHUS B YKa3aHHBIX JHana3oHax HCIONb3Ys
JTUHENHYIO UHTEPIIOJIALINIO byHKIIUU JBYX
MePEMCHHBIX.

[IpoBecTH YMCIIEHHBIN YKCIIEPUMEHT, aHAJIM3 U HA €70 OCHOBE,

OICHUTH 3HAYMMOCTD U MPAKTUYCCKYIO ITPUT'OJHOCTDH
IMOJIYUYCHHBIX PE3YJIbTATOB.

1. KonuuecTBO cBeTa, MOIJIOMAEMOT0 MPU MPOXOXKAECHUU
yepes cI0i BO/bI, MPONOPIIMOHATIBHO TOJIIMHE CI0S U
KOJIMYECTBY CBETA, Ma/Ial0IEro Ha IIOBEPXHOCTH CIIOSL.
[Ipu npoxoxIeHUM Yepe3 CI0 TONIMHON 3 M
MIOTJIOLIAETCS ITOJIOBUHA IIEPBOHAYAIILHOTO
KosinuecTBa cBeTa. Kakas yacTh nepBoHa4alIbHOTO
KOJINYeCTBa CBeTa JI0i1eT 10 3a1aHHOM ri1younsl z=30
M? Iloctpouts rpaduk 3aBUCUMOCTH CBETOBOM
WHTEHCUBHOCTH OT Z.

2. CamoneT IBIKETCS 10 MPSIMOM C IIOCTOSTHHOMN
CKOpPOCTBIO V; . Ero mpecnenyer napyroi camoseT ¢

MOCTOSIHHOH CKOpPOCTBKO V,, B HadaJbHBIM MOMEHT

HaXOAIIMICA HAa pACCTOSIHUU & OT MEPBOTO 110
MEPIIEHANKYISIPY K €r0 BEKTOPa CKOPOCTH.
[Ipecnenyronuii caMoJeT MOCTOSIHHO JIEPKUT Kypce Ha
npecienyemoro. HaifTu ypaBHEHHE THHUH JBYKECHUS
MIPECIeIYIONIEro caMoeTa.

3. Toctpouts cucremy nuddhepeHnalIbHbIX YpaBHEHHUH
OIMCHIBAIOINX U3MEHEHUE YUCICHHOCTH MOIYIISIIAN
BOJIKOB, JIUC U 3alIIEB, HCIBITHIBAIOLINX
BHYTPHUBHUIOBYIO U MEKBHUIOBYIO OOPHOY 3a peCcypCHhl.
Haiitu uncieHnyo 3aBUCHMOCTh U3MEHEHUS
KOJIMYECTBA BOJIKOB, KOJIMYECTBA JIUC M KOJTHMUYECTBA
3aiilIeB CO BPEMEHEM, PELIHB MOJYYCHHYIO CUCTEMY
MetozioM Pynre — Kyttt 4 nopsiaka. [Toctponts
rpauK 3aBUCMMOCTH KOJIMYECTBA BOJIKOB, KOJIMYECTBA
JIMC ¥ KOJIMYECTBA 3aiIIeB OT BpEMEHH U Tpaduk




Kon
HHAUKATOpPa

WNHupukarop
JOCTHKECHHUS
KOMIIETCHIINH

OueHouHble CpeCTBA

(ha30Boil TpACKTOPUH JAHHON THUHAMUYIECKON CUCTEMBI
(B mpoctpanctse). [Ipu BoIBOjI€ ypaBHEHUN
MaTeMaTU4eCKOU MOJIENIN YUECTh:

4. Tlpu oTCYTCTBUM BHYTPHUBHUIOBON M MEXBHUIOBOU
KOHKYPEHLIUH YUCICHHOCTh U30JIMPOBAHHOMN
MONYJIALIMY 3aH1LEB BO3PACTAET, & U30JIMPOBAHHBIX
MOMYJISIIIAI BOJIKOB | JIUC YObIBaeT. CKOPOCTh
W3MEHEHUs TPONOPLUUOHAIBHA YUCIEHHOCTH
MONYJISALMY B TEKYIIU MOMEHT BPEMEHU
(k03¢ HHUIHEHTHI TPOTTOPITUOHAIBHOCTH IS 3aHIIEB,
BOJIKOB U JIUC IpUHATH paBHbiMu 0,3, 0,04 wu
0,01 cooTBETCTBEHHO);

5. Ilpu B3aumozeicTBUM 3aillleB ¢ BOJIKAMH YHCIEHHOCTh
3aiflleB yObIBAET, a YUCICHHOCTH BOJIKOB BO3PACTAET CO
CKOPOCTBIO ITPOMOPIIMOHATIEHON KOJIMYECTBY BCTPEY
3aif11eB ¢ BOJIKaMH (IIPUHSTH 3 MPOU3BEICHHE
YUCJIICHHOCTEH 3ai1€B U BOJIKOB B TEKYIIUI MOMEHT
BpeMeHH, KO3 (DULIUEHTHI MPOMOPLUOHAIBHOCTH IS
3ai1IeB ¥ BOJIKOB IPUHATH paBHbIME 0,04);

TecTbl IO AUCUUTUIMHE:

Kakoe BrIcKka3pIBaHKe HanOoJIee TOYHO OmpeACIsICT MMOHATHE
MOICIIBb».

1)TouHas Konusi OpUTHUHaNIA;

2)opuruHai B MUHHATIOPE;

3)o0pa3 opuruHaia ¢ Hanbosee NPUCYLIUMH CBOWCTBAMH;
4) HauaIbHBIN 3aMbIce Oyaymiero oobekTa?
2.KommbroTepHoe

MOICIINPOBAHUC

9TO:

1)mpoiiecc MOCTPOEHUSI MOJIETH KOMITbIOTEPHBIMU
CpencTBaMu;

2) mpolecc ucciae0BaHNus 00bEKTa ¢ TOMOIIbIO
KOMITBIOTEPHON MOJIENH;

3) mOCTpOCHUE MOJEITH Ha SKpaHe KOMITBIOTEPA;

4) perieHue KOHKPETHOM 3a7ja4M C MOMOIIIbIO KOMITBIOTEPA.




Nunuxarop

Kon
JIOCTYKEHUS OrneHOYHBIC CPEICTBA

WHJIUKaTopa
KOMIIETEHIIUU

3. BepOanbHOi#1 MOJIETIBIO SIBISETCS:

1) Moeb aBTOMOOWIIS;

2) cOOpPHUK MIPABHII JOPOKHOTO JIBUKCHHUS;

3) dbopMyiia 3aKOHAa BCEMUPHOTO TATOTEHUS;
4) HOMEHKJIaTypa CIMCKOB TOBAPOB Ha CKJIAJIE.
4. MaTemMaTH4eCKOi MOJIENbIO SIBIISIETCS:

1) Mozesb aBTOMOOWIIS;

2) cOOpHHK TIPaBUII JIOPOKHOTO JBUKEHNUS,

3) dbopMyIa 3aKOHAa BCEMUPHOTO TATOTEHUS;

4) HOMCHKIJIaTypa CIIMCKa TOBApPOB Ha CKJIAAC.

6) HOpﬂ)IOK NMPpOBECACHUSA l'lpOMe)KyTO‘IHOﬁ arTrecranuu, IoKa3atreJiu MU KpPHUTEPUH
OICHUBAHUA:

HpOMe)KyTOLIHaSI aTTecranusa 10 JUCHUIIIINHE <<MOI[GJ'H/IpOBaHI/I€>> BKJIFOYACT
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOCHHS O0YUaIOLUIMMUCS 3HaHUH, U
NPAKTUYECKUE 3aJjaHMsl, BBISBIISIIOIINE CTENEeHb CPOPMUPOBAHHOCTH YMEHUW M BIaJICHUH,
poBOAMTCA B (hopMe 3aueTa ¢ OLIEHKOM.

Iloka3aTe i U KPUTEPUH OLIEHMBAHUSA 324Y€TA C OLCHKOM:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yJaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
C(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATHYEeCKOe U INIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSMM, YMEHHUSIMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHOHN CII0)KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics TeMOHCTPUPYET CPEIHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIC OMMOKH, HETOYHOCTH, 3aTPYAHECHHSI IPH aHATUTHYECKUX OTIEpaIlnsiX, IEPeHOCce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIC CUTYaI[HH.

— Ha OIICHKY «YIOBJIETBOPUTEJIbHO» (3 ©Oamia) — oOydarouuiicss JIeMOHCTPHPYET
MIOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTHA KOMIIETEHIIHI: B XO0JI¢ KOHTPOJBHBIX MEPOMPHUATUI
JOIYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACTBHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
OOy4JaIOIIMICS HCIBITHIBAET 3HAYUTENBbHBIC 3aTPYAHCHHS] TPU ONEPUPOBAHWM 3HAHUSMHU U
YMEHUSIMH IIPU UX MEPEHOCE HA HOBBIE CUTYALUU.




— Ha OIIEHKY «HEeY/I0BJIeTBOPUTEILHOY (2 Oaiia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpPEeTHUECKOTO MaTepuaia, JOIMYCKaeT CYIIECTBEHHBIC OIMMOKUA, HE MOMKET
MOKa3aTb MHTCIUICKTYAJIbHLIC HABBIKKW PCIICHUA ITPOCTHIX 3ada4.

— Ha OILICHKY «HEYIO0BJIETBOPHTEeIbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUA U OOBSCHEHHMS HWHPOpPMALMM, HE MOXKET II0Ka3aTh
MHTEJIJIEKTYaJIbHbIE HABBIKU PELLEHUS IPOCTBIX 3a/1a4.



